Since th e g reater p art of the foregoing was w ritten, the results of a photographic study of the spectrum of h Cephei, w ith special reference to its movement in the line of sight, have been published by Belopolsky.* Belopolsky differs from me in classing the star as a solar one, although he draw s attention to num erous differences between the spectrum of the sta r and th a t of the sun.
I n C ayley we h av e lost one of th e m akers of m athem atics, a poet i n th e tru e sense of th e w ord who m ade re al for th e w orld th e ideas w hich h is ever fe rtile im ag in atio n created for him self. H e was th e S en io r W ra n g le r of m y fresh m an 's y e a r a t C am bridge, and I well re m e m b er to this day th e adm iratio n and awe w ith w hich, before th e e n d of m y first term ju s t fifty-four years ago, I had learned to regard his m ath em atical powers.
W hen a little la te r I a tta in e d to th e h o n o u r of know ing him personally, th e awe w as evaporated by th e sunshine of his g en ial kindness ; th e adm iration has rem ained u n a b a te d to th is day an d his frien d sh ip h as been one of th e valued possessions of m y life. W hile we m ourn his d ep a rtu re from am ong us, we know w ith g ra titu d e th a t he has left an im perishable m onum ent of his life's w o rk in th e g ra n d edition of his m athem atical w ritings w hich th e U n iv ersity P ress of C am bridge gives to th e world. The in tere stin g an d genuinely appreciative obituary notice of A rth u r Cayley, co n trib u ted by our colleague, Professor F orsyth, to the ' Proceedings of th e R oyal S o c ie ty ' for the present year, has been re p rin te d as a preface to the eighth volum e of his ' Collected M athe m atical P ap ers,' which w as published last A ugust, ra th e r more th an h a lf of i t h a v in g b een p assed th ro u g h th e p re ss b y th e a u th o r w ith n o tes a n d referen ces, a n d th e re m a in d e r sim p ly r e p rin te d fro m th e o rig in al p u b licatio n s. M a tte r fo r five m ore su ch volum es re m a in s to be re p rin te d .
A t th e good o ld ag e of n in e ty -se v e n th e v e te ra n F ra n z E r n s t N e u m a n n lias le f t u s. H e h a s b ee n one of th e m o st p ro fo u n d a n d fe rtile o f a ll th e w o rk e rs in m a th e m a tic a l p h y sics of th e 1 9 th ce n tu ry . I re m e m b er w ith g ra titu d e th e a d m ira b le a n d su g g estiv e theo rem * on electro m ag n etic in d u c tio n w h ich I learn ed in 1848, fro m a first p a p e r on th e su b ject w h ich h e h a d co m m u n icated to th e B e rlin A cadem y o f S ciences, a n d w hich, tra n s la te d in to F ren c h , w as p u b lish ed in th e A p ril n u m b e r of t h a t y e a r of L io u v ille 's * J o u rn a l d es M ath em a tiq u es.' T h a t first p a p e r a n d o th ers w h ic h follow ed i t on th e sam e su b ject, a n d his p a p e rs on th e p h y sical th e o ry of lig h t a n d on elasticity , a re g ra n d a n d p e rm a n e n tly v alu ab le c o n trib u tio n s t o science.
T h e d e a th of H u x ley , one of m y p red ecesso rs in th e P re s id e n tia l C h a ir of th e R o y al S ociety, ta k e s fro m us a m an w ho can ill b e spared . D u rin g th e fifty y ea rs since h e sailed fro m E n g la n d , as A ssistan t-S u rg eo n on b o a rd H .M .S . " R a ttle s n a k e ," b o u n d fo r a su rv ey in g ex p ed itio n in th e so u th e rn seas, he h a d b een a re so lu te an d u n tirin g se a rc h e r a fte r tr u th , a n d a n e n th u sia stic a lly devoted teac h er of w h a t he le a rn e d fro m o th e rs a n d w h a t he discovered b y h is ow n w o rk in biological science. H is first c o n trib u tio n to science w as a sh o rt n o te com m unicated, w hile he w as still a s tu d e n t in th e C h a rin g C ross H o sp ital, to th e ' M edical T im es a n d G azette,' de scrib in g a s tru c tu re in th e ro o t-sh e a th o f h a ir, w hich h as since b o rn e th e nam e of H u x le y 's lay er. I t w as follow ed b y p ap e rs on th e blood corpuscles of th e A m phioxus lanceolatus a n d on th e Affinities of th e F am ily of M e d u s c e, fo r th e B rit th e R o y al S o c ie ty ; a n d sev eral o th e r artic le s on vario u s biological subjects, all d escrib in g some of th e w o rk of th e le isu re le ft him by his m edical d u ties d u rin g h is fo u r y e a rs' cru ise on b o ard th e " R a ttle sn a k e ," w hich w ere sen t hom e b y h im to E n g lan d , a n d p ub lish ed d u rin g h is absence. I t is to be hoped t h a t th e long series, th u s so w ell begun, of p ap ers d esc rib in g sk ilfu l a n d lab o rio u s research by w hich know ledge w as in creased in every d ep a rtm e n t of biology, w ill be given to th e w o rld in collected form as soon as pos sible. E v en those p u re ly scientific p a p e rs co n tain am ple evidence th a t H u x ley 's m in d did n o t re st w ith th e m ere re c o rd in g of re su lts discovered by observation a n d e x p e rim e n t: in them , an d in th e n in e volum es of collected essays w hich h e has left us, w e find everyw here traces of acu te an d p rofound philosophic th o u g h t. W h e n h e in tro -Anniversary .
[Nov. 30, duced th e word agnostic to describe his own feeling w ith reference to the origin and continuance of life, he confessed him self to be in th e presence of m ysteries on which science had not been strong enough to en lighten us ; and he chose th e w ord wisely and well. I t is a word, which, even though negative in character, may be helpful to a ll philosophei's and theologians. I f religion means strenuousness in doing rig h t and try in g to do rig h t, who has earned th e title of a religious m an b etter than H uxley ? A nother nam e literally of world-wide fame, Louis P asteur, stands n ex t to the end of o ur list of losses. Before he entered ou his grand biological work, P a ste u r m ade a discovery of first-rate im portance in physics and chem istry-the form ation of crystals, visibly right-handed and left-handed, from a solution of racem ate of soda and am m onia; and the ex tractio n of ordinary ta rta ric acid and of a kind of ta rta ric acid not previously known, from solutions obtained by picking out the crystals separately and redissolving : the new kind of ta rta ric acid having the pro p erty of producing th e opposite rotatory effect on th e plane of polarisation of lig h t to th a t produced by ordinary tartaric acid. F rom 1848 to 1857 he was chiefly occupied w ith researches related to th e subject of th a t g reat discovery, as may be seen from the titles of th e first tw enty-tw o of his papers in the Royal Society C ata logue. H is work of those nine years led up from B iot's fundam ental discovery of th e dioptric heli^oidal property of liquids and vapours, to th e enrichm ent of chem istry by th e annexation of a new province called stereochem istry, splendidly and fruitfully developed tw enty years later by Le Bel and Y an't Hoff. N ear the end of 1857 his tw entyth ird paper appeared, three pages, in the Comptes R endus,' " S ur la F erm entation appelee lactique." I t shows th a t he had then entered b n the line of research to which he devoted the rest of his life, and by w hich he conferred untold benefits on hum an ity and the lower animals. As I had occasion to rem ark in my presidential address of last year, Helm holtz had in his earliest work proved almost to a certainty " th a t the actual presence of a living creature, vibrio, as he called if, bacterium as we more commonly call it now, is necessary for either ferm entation or p u trefaction." P asteur gave complete demon stratio n of th a t conclusion, and early expanded it to vast and previously undream t of extensions of its application. The first great practical application of his views was made by Lister, about 1863-65, then my colleague in th e U niversity of Glasgow, now recommended by your Council as m y successor to the Presidency of the Royal Society. F rom P asteu r's discoveries he was led to work out the principles of his antiseptic surgery, the practice of which he commenced in the Glasgow Royal Infirm ary in the sum m er of 1865.
H aving been led to trace microbes as the origin not only of fermen tation and putrefaction, b u t of a vast array of destructive blights I l l 1895.] hap p en in g to p lan ts an d anim als-vines, silkw orm s, birds, cattle, and m ankind-P a ste u r was forced to take up th e question, as of suprem e practical im portance, " W hence came these m icrobes, and w hat are th eir antecedents ? " F rom w arm th and m oisture, as w'e see by tu rn in g up a stone in a field, I was told forty years ago by an A rran farm er w ell versed in th e popular lite ra tu re of th e day. W e are som etim es told th e same th in g in scientific journals of 1895 u n d er th e more learned disguise perhaps of abiogenesis, or the fo rtu ito u s concourse of atom s, not tested by th e calculus of probabilities. W ith o u t w asting words to prove theoretically th a t, w hde stones falling to g eth er may, as we all believe they have actually done, m ake a solar system w ith a habitable planet o r planets, th ey cannot m ake a man, or a m icrobe, or an organic cell w ith its property of heredity, P a ste u r set about practically to trac e the antecedents of every m icrobe he m et w ith, and he found for it in every case a living thing, w h e th e r in the air, or in w ater, or in earth. D u rin g nearly all th e la tte r p a rt of his life and to th e end P a s te u r devoted him self to biological research, and to vigorous practical realisation of its benefits for th e world.
T urning now to the business of the R oyal Society since our last A nnivei'sary M eeting, X am glad to be able to re p o rt th a t excellent progress has been m ade w ith the 4 Catalogue of Scientific Papers. Yol. xi, of the Catalogue, under au th o rs' names, com pleting the alphabet, is on th e eve of issue, and th e S upplem entary Volum e is far advanced.
The movement w hich led to th e inception of the C atalogue dates back forty years-to th e first m eeting of the B ritish Association in Glasgow , w hen Professor H enry, of W ashington, com m unicated a proposal for the publication of a catalogue of philosophical memoirs scattered throughout th e T ransactions of Societies in E urope and America, w ith th e offer of co-operation on th e p a rt of th e S m ith sonian In stitu tio n .
The proposal wras referred to a com m ittee consisting of M r. C ay ley, Mr. G rant, and M r. Gabriel Stokes.
The y'ear after, a t th e C heltenham m eeting, th is com m ittee propounded a scheme for a catalogue, em bracing th e m athem atical and physical sciences, to include both au th o rs' nam es and subjects. Besides Transactions and Proceedings of Societies, journals, ephemerides, volumes of observations, and other collections not coming under these heads were to be indexed.
This scheme came before the Royal Society in March, 1857, in con sequence of a request made by General Sabine a t the instance of the B ritish Association. Considerable discussion took place, and even tually it was decided to prepare a manuscript catalogue of periodical works in the Royal Society's library, to include all the sciences, the question of printing being d e fe rre d ; and to do the w'ork a t the Society's sole charge. Subsequently it was resolved to extend the catalogue to w orks in other libraries not included in th a t of the Royal Society.
In 1864 it was decided to offer the Catalogue to Governm ent for publication, and in 1866 tlie p rin tin g of the first series of the C ata logue, covering th e period from 1800 to 1863, was commenced by the S tationery Office. The sixth and last volume of the series was published in 1872. Two additional volumes, covering the period 1864-1873, were published in 1879. The T reasury then declined to continue the publication of th e Catalogue, which, however, w as undertaken by the Society, assisted by a sum of £1,000 voted by P arliam ent towards the charges of publication of the decade 1874-1883. The unexpended portion of this g ra n t was invested in a policy, under which £1,000 will become available for th e purposes of th e Catalogue in October, 1899.
So far back as June, 1^64, it wras resolved by the Council th a t the Catalogue according to authors should be followed by the im m ediate publication of an index according to subjects.
Such an Index R erum was constantly under consideration, and m any plans for its preparation have been discussed. The w ork a t last took practical shape in 1893, when our Fellow M r. Ludw ig Mond m ost generously presented a sum of £2,000 to th e Society, in aid of the work of pre paring the Catalogue and the Subject Index. O ut of this liberal donation there remains unexpended a sum of £1,500. A special staff was organised, by whom more than 140,000 slips have now been m ounted and arranged in boxes, and of these over 46,000 have already been provisionally prepared for press. Since the last anni versary, th e departm ent has to some extent been re-organised by the Committee, women being now employed in the Index R erum D epart ment, and Miss Cham bers having been entrusted w ith full control over the whole. The total num ber of women employed in the two departm ents including junior copyists is now twelve.
I t has, however, long been felt th a t the continuation of such a work was almost beyond the resources of the Royal Society, and therefore about two years ago a committee was appointed to take into con sideration a suggestion th a t the preparation of complete indexes to scientific publications should be effected by international co-operation.
This very im portant subject has continued to engage the attention of th e Council during th e past y e a r; and the suggestion of in te r national co-operation having been recommended to H er M ajesty's Governm ent for favourable consideration, official invitations have been issued to ah International Conference to be held in London in Ju ly next.
Meanwhile others have been equally aware of the great im portance attaching to the indexing of literature, and only in September last an In te rn a tio n a l I n s titu te of B ib lio g ra p h y was esta b lish e d by R oyal D ecree in B ru ssels.
Tw o g e n tlem en in t h a t city, M M . O tle t a n d L a F o n ta in e , have, d u rin g th e p a s t h a lf dozen y ea rs, d evoted th em selv es to th e stu d y of m od ern m eth o d s of b ib lio g ra p h ic classification, specially w ith re fe r ence to sociology, an d th e ir w o rk h a s been su p p o rted b y th e B elg ian G overnm ent. T h ey w e re le d to a d o p t th e decim al system devised by M elvil Dew ey, w h ich is p o p u la r w ith A m erican lib ra ria n s, a n d hav in g m ade a ca refu l stu d y of its ap p licatio n , h av e becom e so im pressed w ith its v alu e t h a t th e y h av e developed a n e x tra o rd in a rily com prehensive schem e applicable to lite ra tu re g en e rally .
A n in v ita tio n to a tte n d a conference in B ru ssels a t th e b e g in n in g of Septem ber la s t w as receiv ed b y th e R o y al S ociety e a rly in A u g u st,
too late u n fo rtu n a te ly to p e rm it of a re p re s e n ta tiv e being p resen t. A t th e conference h eld th e re on th e 2 n d to 4 th of S ep tem b er, a n u m b e r of reso lu tio n s to estab lish a n In te rn a tio n a l I n s titu te of B ib lio g ra p h y as a d ev elo p m en t of th e w o rk b e g u n b y th e abovem en tio n ed g en tlem en , w ere a rriv e d a t, a n d by a R oyal D ecree of S eptem ber 12, 1895, su ch a n office w as estab lish ed .
Y o u r sen io r sec retary h a d an o p p o rtu n ity , w h en in B ru ssels re cen tly , of v isitin g th e office w h ic h h as been established, a n d of seeing th e sk ill a n d zeal w ith w h ich th e p re lim in a ry p re p a ra tio n s h av e been m ade to c a rry th e w ork in to execution.
A ll m u st ad m ire th e energy a n d e n te rp rise w h ich has th u s been displayed in B elgium . A t th e sam e tim e th e m a g n itu d e of th e w o rk an d th e im p o rtan ce of th e in te re sts involved are such t h a t i t ap p ears m o st d esirable th a t th e action w hich th e R o y al Society h a s already ta k e n fo r a n In te rn a tio n a l C onference should be p erse v ered in , so th a t decisions m a y be arriv e d a t w hich m ay ensure, if possible, com plete success. T h e e n te rp rise is one in w hich we, in consequence of o u r long connection w ith su ch w ork, are m ost deeply in te re s te d ; i t is also one w h ich m ay w ell becom e of exceeding value to science generally. B u t i t is im possible to o v errate th e difficulties connected w ith i t ; a n d to avoid unnecessary com plications in th e fu tu re i t is essential th a t v ery m any questions-especially th e division of th e subject m a tte r in th e v ario u s bran ch es of science an d th e no m enclature to be u sed-be ta k e n in to consideration by co m p eten t bodies a n d settled by g eneral agreem ent.
I n my last A n n iv ersary A ddress I m entioned th a t th e L ib ra ry Com m ittee, in view of th e g re a t accum ulation of th e stock of ' P h ilo sophical T ra n sactio n s,' w ere ta k in g m easures to m ak e th e m em oirs com posing th e volum es separately available to th e public, w hich, w hile fa cilitatin g th e sale, w ould increase th e ir u tility . I have now th e p leasure to announce th a t arran g e m e n ts have been m ade w ith M essrs. D u lau an d Co. to carry o u t th is suggestion, an d th a t M essrs.
Dulau have, a t th e ir own expense, issued a very useful alphabetical list of all the papers in the ' Philosophical T ransactions,' from the year 1800 to the present time, any of which, may now be separately purchased by the public.
The g re at and increasing success of our annual soirees has led the H ouse and Soiree Com mittee to recom m end to the Council th a t in ad dition to th e two conversaziones held in May and June, some informal receptions for the Fellows should also be occasionally held. This suggestion was readily adopted by th e Council, and the first of these receptions was held last m onth.
The W a te r R esearch Committee have continued the labours which they commenced in conjunction w ith the London County Council four years ago, and although the County Council no longer con trib u tes to the expenses, the Com m ittee have been able to carry on the researches, partly by means of an assignm ent from the Govern m ent G ran t, and p artly by a g ran t from the fund established in 1891, by his Excellency D r. G unning. A R eport, of 200 pages, by Prof. M arshall W ard, form ing th e F o u rth R eport to the Committee, was presented to the Council of th e R oyal Society last M arch, and has been published in th e ' Proceedings.' This R eport treats of the biology of Bacillus ramosus (F raen k el), a schizomycete of the R iver Tham es.
W ith respect to th e G unning Fund which I have ju st now m en tioned, th e Com m ittee appointed by th e Council to consider and re p o rt upon th e best term s for carrying out th e tru st, made the following recom m endations, which, w ith D r. G unning's approval, were adopted by th e C ouncil:-" 1. T h at th e F u n d should not be applied in the form of a prize, medal, or rew ard, but should be devoted to the fu rth e r ance of knowledge in some special direction. " 2. T hat, by preference, the interest accruing from the F und d u rin g every three years be applied for the prom otion of Physical Science and of Biology alternately.
" 3. T h at aid should, by preference, thus be given in Physical Science and Biology respectively, either to investigations or operations which require to be repeated from tim e to time, or to the development of some specified continued line of research."
The Council, while adhering to the policy of retrenchm ent touched upon in m y last address, have had to recognise the fact th at the Society was, a t th a t time, already com m itted to a large am ount of publication, a g reat bulk of printed m atter being almost ready for issue. This accum ulation has been rapidly worked off daring the past session, w ith the resu lt th a t the Council, notw ithstanding that 1895.] every effort has been m ade to lim it th e am ount of fresh publication, have issued in th e m ath em atical and physical section of th e ' P h ilo sophical Transactions ' no less th a n 31 papers, and in th e biological section 21. The tw o sections to g eth er contain in all 2259 pages of letterpress and 61 plates. Of th e ' P roceedings,' 14 num bers have been issued, containing 1356 pages.
.... W^liile determ ined n ot to dep art from th e policy of avoiding a 1 unnecessary expenditure on publication, th e Council fe lt th a t w ith only the funds h ith erto a t its disposal it could not effect the requisite dim in u tion of expenditure w ith o u t dim inishing th e efficiency of th e Royal Society in pro m oting th e augm entation of n atu ra l know ledge, w hich is the reason for its existence. A n application to th e T reasu i'y for additional funds was therefore m ade by a resolution of Council adopted a t its m eeting of th e 20th of Jn n e last. I am happy to sa} th a t a favourable answ er has been received, and a g ra n t of £1,000 a y ear has been given by th e T reasury to th e R oyal Society for the purpose of aiding in the adequate publication of scientific m atter, w h eth er in th e ' T ransactions ' or ' Proceedings ' of th e Society or th ro u g h o th er channels and in o th er ways.
A t a m eeting of the Council on the 17th of O ctober it was resolved to send to th e In s titu te of F rance the following address on the occasion of th e centenary of its lo undation; and it was agreed to authorise th e P resid ent and T reasu rer to rep resen t the R oyal Society at th e com m em oration to be held in P aris from th e 23rd to the 26th of O ctober :-" The P resid en t and Council of th e R oyal Society of London offer to th e In s titu t de F ran ce th eir m ost cordial congratulations on the auspicious occasion of the centenary of its existence, w hich it is now about to celebrate.
" The P resid en t and Council are w ell aw are th a t various ancient Academ ies flourished in F rance long before th e official foundation of the In s titu t as a m eans of recording discoveries and prom oting aits an d sciences, and th a t m uch of th a t g reat advance in hum an knovledge which took place d uring the 17th and 18th centuries was due to the labours of m em bers of th e F rench Academ y of Science.
" The foundation of the In s titu t, however, com prising as it does five Academies, each w ith its own special sphere of action, b u t all united as one harm onious whole, constantly investigating the laws of n atu re and the developm ents of art, constitutes an era in the history of civilisation. " I t would be an endless task to attem p t to enum erate the branches of hum an knowledge w hich during the past century h a \e benefited by the labours of th e In stitu t. I t is a body of which not only France but the whole of the civilised w orld may be justly proud.
Anniversary Meeting.
[Nov. 30, I t is sad. to th in k , th a t ju st a t th e moment of a commemoration which would otherw ise have been celebrated w ith unalloyed pleasure, Science has to m ourn the loss of one of her most distinguished votaries. The single-m inded and devoted labours of P asteur, and th eir beneficial results to m an and th e dom estic animals, are recog nised th ro u g h o u t th e whole world w ith the highest gratitude and adm iration. The R oyal Society assures the mem bers of the In stitu t of its hearty sym pathy in th e sad loss th a t they and hum anity at large have sustained.
T hat th e In s titu t m ay long continue to exist and prosper, and th a t each succeeding century m ay w itness an ample harvest from its labours, is th e h e a rtfe lt wish of th e P resident and Council of th e R oyal Society.
(Signed) " K e l v in , " Pres.
I had th e honour of presenting this address to the P resident of the In s titu te of P rance in person. F o r m yself and other Fellows of the Royal Society who were p resen t along w ith me I m ay be allowed to say th a t we were m uch gratified w ith th e friendly and fratern al reception accorded to us, as colleagues and fellow labourers in th e w ork of th e In stitu te .
I am sorry to say th a t we are now losing the service, as A ssistantSecretary, of Mr. H e rb e rt Rix, who, after seventeen years of faithful w ork for the R oyal Society, retires from this post, as he finds the necessarily increased anxiety and burden of the office to be too great a strain upon his health. W e all feel grateful to him for the m anner in which he has discharged his duties from the tim e he first entered the service of th e Royal Society; and I am sure th e Fellows gene rally w ill agree w ith the Council in being pleased th a t we have been able to arran g e to still have Mr. R ix to help us in our work, in the less arduous post of S ecretary to the Governm ent G rant Committee.
A very im p o rtan t scientific event of the past year, resulting from work in itiated by the Royal Society a quarter of a century ago, is th e completion of th e ' R eport of th e " Challenger " Expedition,' in fifty large royal quarto volumes containing 29,300 pages, and illustrated by over 3,000 lithographic plates, copper-plates, charts, maps, and diagram s. I may rem ind you th a t H.M.S. " Challenger " was fitted out by th e Governm ent in 1872, on the recommendation of the Royal Society, and was absent for nearly four years on an exploration of the G reat Ocean Basins. The publication of the numerous observa tions, w hich have enriched almost every branch of science, was at first carried on under the direction of S ir C. W yville Thomson, and subsequently by Mr. John M urray.
I have been myself much struck with the extreme beauty of m any o f th e p la te s co n tain ed in th e se v o lu m e s ; an d , th o u g h no e x p e rt in th e subject, I m ay be allow ed to say th a t I believe n o th in g m ore ad m irab le h as b een h ith e rto g iv e n to th e w o rld in th e w ay of illu s tra tio n a n d re p re s e n ta tio n of biological su b jects. Of th e m aps, I m ay confidently say th a t th e y a re m odels of carefu l, accu rate, an d elab o rate w ork. T w o volum es of th e R e p o rt deal w ith th e n a rra tiv e o f th e voyage, th re e volum es w ith th e physics a n d c h e m istry of th e ocean, one volum e w ith deep-sea deposits a n d geology, tw o volum es w ith b o tany, fo rty volum es w ith m arin e zoology, a n d tw o volum es are devoted to a su m m a ry of th e scientific re su lts.
H ow h ig h ly th e w o rk of th e " C h a lle n g e r" ex p e d itio n is ap p reci a te d b y th o se b e st qualified to ju d g e of th e m e rits of its re su lts is illu s tra te d b y th e fo llo w in g w ords, sp o k en by M iln e-E d w ard s a t a m eetin g of th e In te rn a tio n a l C ongress of Zoology, h eld la s t S ep tem b e r in L e id e n :-" L 'ex pedition d u ' C h a lle n g e r ' a p o rte des fru its m erveilleux. C eux q u i l 'o n t organise, ceux qui y o n t p ris p a rt, e t d o n t qu elq u es-u n s n e so n t p lu s ici p o u r re c u e illir le p rix de len rs efforts, ceux q u i en o n t etu d ie les re su lta ts, o n t re n d u des services d o n t n ous le u r som m es p ro fo n d em en t re co n n aissan ts. L e m o n u m en t scientifique. ain si eleve p a r les sa v a n ts an g lais eo n stitu e u n t i tr e de g lo ire d o n t une n a tio n a le d ro it d 'e tre fiere."
T h e co n trib u to rs to th is g ig an tic R e p o rt are, fo r th e m ost p a r t, n ativ es of th e U n ite d K in g d o m an d th e B ritis h Colonies, b u t th e scientific m en of n ea rly every civilised S ta te a re re p re se n te d am ong th e au th o rs. T he B ritis h an d fo reig n c o n trib u to rs a re sev en ty -six in n u m b er, a n d m an y scientific m en w hose nam es do n o t a p p e ar on th e title p ag es of th e special m em oirs have ta k e n p a r t in th e p h y sical a n d chem ical research es p erfo rm ed in connection w ith th e w ork of th e expedition.
A m ong th e c o n trib u to rs we find th e nam es o f A lexander A gassiz, E rn s t H aeckel, P . G. D ittm a r, S ir W illiam T u rn e r, A . G u n th er. B efore th e end of th e p re sen t m eeting I sh all h av e th e pleasu re of p re se n tin g to Mi'. M u rray one of th e R oyal m edals, w hich has been aw arded to h im by th e C ouncil of th e Royal Society to m a rk th e ir appreciation of his editorship of th is g re a t w ork a n d of h is own scientific con trib u tio n s to it.
I n m y P resid en tial A ddress of la s t y ear I took occasion to re fer to L o rd R ay leig h 's discovery th a t th e gas w hich rem ains w hen oxygen, v ap o u r of w ater, an d carbonic acid are rem oved from com m on a ir is den ser th a n n itro g en ex tra cted from chem ical com pounds; and I was th en able to te ll you of th e consequent discovery th a t o u r atm osphere contains a fifth co n stitu en t w hich is denser th a n n itro g en . T h is discovery had been thoroughly established by R ayleigh, in association A nniversary Meeting.
[N ov. 80, w ith Ram say, who had joined him in the w o rk ; b u t no details had th en been published. They had succeeded in isolating th e new con stitu e n t by extractin g all th e four previously known constituents (oxygen, nitrogen, aqueous vapour, carbonic acid) from air, and they were energetically at w ork w ith a view to discovering its properties. I concluded m y last y ear's address by expressing the hope th a t th eir w ork would give us, " before the n ex t anniversary m eeting of th e Royal Society, m uch knowledge of the properties, both physical and chemical, of the h ith erto unknown and still anonymous fifth constituent of our atm osphere." T hat hope, as you all know, has been splendidly fulfilled. They early discovered a nam e for it, Argon, because exhaus tive chemical investigation gave them no evidence of its chemical com bination with any other, know n elem ent. They found its density to be very high, 20 (th a t of oxygen being called 16), and the ratio of its specific heats I f . Olszewski, experim enting on a specimen sent to him by Ram say, succeeded in liquefying it, and found its critical pressure to b e .5 0 '6 atm ospheres and its critical tem perature -121°. These results were communicated in a joint paper by R ayleigh and R am say to th e Royal Society a t a memorable meeting, held (Ja n u ary 31) in the theatre of the U niversity of London, because our ordinary m eeting room was not large enough to contain all who wished to hear it. I t will be g ratifying to Fellows of th e Royal Society to know th a t the Sm ithsonian In stitu tio n of W ashington gave to L ord R ayleigh and Professor W illiam R am say the first H odgkins' prize for th e ir ' Memoir on A rg o n : a new constituent of th e A tm osphere.' T his m em oir had been communicated to W ash ington before the end of December, 1894. Since the dates of those first com m unications m uch w ork has been done by various observers on the spectrum analysis of argon. In a communication by R ayleigh to the recent m eeting of the B ritish Association, we find a very accurate determ ination of its refractive index and its viscosity. Ramsay, in try in g for clues to compounds of argon, had his attention called by Mr. M iers of the B ritish Museum to a paper by H illebrande, telling th a t cleveite (a rare Norwegian mineral which consists chiefly of uranate of lead) gives out 2 per cent, of a gas, supposed to be nitrogen, when w arm ed with weak sulphuric acid. Ramsay, thinking the so-called nitrogen m ight tu rn out to be argon, experim ented on the mineral. H e found th at the gas evolved, by heating it in sulphuric acid, contained a trace of nitrogen, w hich he removed by the Cavendish process of sparking w ith oxygen in presence of alkaline liquor. The residue was proved by th e spectrum test to contain argon, but to contain also another gas, not argon, showing itself by a brilliant yellow line. This line was identified by Crookes as the " helium line," discovered th irty years ago by Lockyer, who, finding it to have been not discovered in th e sp ec tru m of a n y te r r e s tr ia l su b stan ce sp ectro sco p ically exam ined np to th a t tim e, a ttr ib u te d i t to a su b sta n c e in th e su n 's atm o sp h ere, w h ic h he called h eliu m . T h u s, a substance, discovered t h i r t y y ea rs ago in th e s u n 's atm osphere, a n d a c c o rd in g ly n am ed fro m th e nun, h as been fo u n d in a te r r e s tr ia l m in e ra l by R am say, in h is q u est a f te r arg o n . H a v in g g o t h e liu m in to h is la b o ra to ry , h e found its d en sity to be less th a n 3 9 (u ltim a te ly re d u c e d to 2 ), an d , th ere fo re , less th a n one-fifth (a b o u t o n e -te n th ) of t h a t of argon. H e se n t a specim en to O lszew ski, w ho fo u n d * th a t th e tre a tm e n t b y w h ic h h e h a d succeeded in liq u e fy in g h y d ro g e n -nam ely, com p ressin g w ith a p re ssu re of 140 atm o sp heres, cooling to th e te m p e ra tu re of liquid a ir b o ilin g a t low p re ssu re , a n d th e n e x p a n d in g sud d en ly , show ed no sig n s of liq u e fy in g h eliu m .
C o n sid erin g th e u n c e rta in ty as to th e d en sity of th e gas in w h ich h eliu m w as id en tified a n d th e m u ltip lic ity of sp ectra fo u n d fo r i t by v ario u s ex p e rim en ters, L ockyer, w ho exp erim en ted on som e e ig h ty m in erals a n d fo u n d th e yellow line of h eliu m in six te e n ox them , th in k s i t m o st p ro b a b le t h a t i t is n o t a single g as th a t is ex tra cted e ith e r fro m cleveite o r th e o th e r m in erals, b u t a m ix tu re of gases of w h ich h eliu m is one ; a n d th is view w as su p p o rted by R u n g e a n d P asch e n in th e ir ad m ira b le spectroscopic a n a ly sis of arg o n an d helium , com m unicated to th e B ritis h A ssociation-!' a t its re c e n t m eet in g a t Ip sw ich . I t seem s too e a rly to feel sure th a t th e h eliu m found by R am say in th e g as fro m cleveite, if p erfec tly p u rified of n itro g en a n d o th e r k n o w n gases, is a single gas, o r is a m ix tu re o r com bination of several. B efore a n o th e r an n iv ersary m eetin g of th e R oyal Society, i t is p ro b a b le th a t w e shall h av e c e rta in know ledge, w ith o u t an y d o u b t as to th is q u estio n . M eantim e, a t o u r p re sen t aun iv ersary , we m ay be satisfied to feel th a t if th e re are several new gases, of w hich one, a t least, h as den sity less th a n a q u a rte r of th a t of oxygen, th e discovery w ill be several tim e s as in te re stin g as i f th e helium now discovered proves to be only one gas.
Copley Medal. D r. Karl
Weierstrass, For. Mem.
H r. K a rl W eierstrass is d istin g u ish ed fo r his in v estig atio n s in p u re m athem atics, ex ten d in g over a period of fifty years. H e is one of the g re at p ure m ath em aticians of th e cen tu ry .
Among his researches, dealing with many branches of the science in which his work is of significant effect, may be specially men tioned :-(i.) H is investigations in p u re algebra, p a rtic u la rly in relation to functions of real variables, to the considerations of conver gence and divergence of series and products, and to the theory of bilinear and quadratic forms.
(ii.) His contributions to the general theory of functions of complex variables. This subject he has developed from its founda tions, and has re-established on a new basis, so th at m uch of it is his creation. The extensions w hich he has made to this theory have of themselves proved sufficient to secure fc r him the distinction of an acknow ledged m aster. (iii.) H is work in th e theory of periodic functions. In particular, th e advances m ade by him in th e theory of Abelian tra n s cendents, m ark the chief algebraical developm ent since the tim e of Abel and Jacobi, and they have stim ulated others to fu rth e r developm ents. Also the valuable advances made by him in the theory of elliptic functions have been fru itfu l and suggestive as the sta rtin g points for researches by a num ber of distinguished m athem aticians. (iv.) H is w ork in th e calculus of variations, the best known pub lished p a rt of which relates to the theory of m inim al su r faces.
N ot least rem arkable am ong his claims to originality is the method of proof w hich he has introduced in his investigations ; he has associated a vigour and a strictness w ith the m inutest details of his proofs th a t have not merely led to the sound establishm ent of p ro positions, b u t have indicated lim itations and have suggested new ideas.
R oyal M ed al.

Dr. John Murray.
To D r. John M urray one of the Royal Medals is aw arded for his energetic and successful editorship of the R eport of the " Challenger " Expedition, and for his own large contributions to the work of the expedition and to the scientific papers embodied in the R eport. In this m atter Dr. M urray's labours are recognised universally as having been of extrem e value to zoological science. H is own contributions to th e elucidation of the m aterial brought home by the " Challenger " have been of great im portance and originality. H is researches on the deep sea. deposits, and his general discussion of the oceanographic results of th e expedition, are recognised as being of first-rate quality.
Dr. John M urray has already received the " P rix C u v ier" of the I rench Academie des Sciences, and it is rig h t that the corresponding body in this country should take the first opportunity available to it, after the completion of the " Challenger " Reports, to express its appreciation of th eir value. R oyal Medal.
Professor James Alfred
, F .R .8.
A Royal Medal is conferred on Professor J. A. Ewing for his in vestigations on Magnetic Indnction in Iron and other Metals.
The magnetic properties of iron and steel when subjected to mag netising forces of different intensities, under various conditions of temperature and mechanical stress, have been studied by many physicists both in this country and abroad. In a series of papers which have appeared at intervals during the last fourteen years, Professor Ewing has put on record a remarkable collection of experi mental facts connected with these complicated subjects. In some of his results and methods he was anticipated by others, but apart from the wide extent of his investigations, he has displayed great sagacity and originality both in his more fundamental researches, and in the directions in which he has developed his work.
Having studied the behaviour of iron when subject to magnetic forces which vary in a cycle, he applied the same process to nickel, proving that, as in the case of iron, the susceptibility is constant for small forces, but that the range of force over which this law holds good is much larger for nickel than for iron.
Professor Ewing has also investigated the behaviour of iron and steel of various qualities, of manganese steel, of cobalt and nickel, when placed in very strong magnetic fields, the intensity of which was raised to the splendid magnitude of 25,000 C .G \S. units in the air around the metal bar under observation, thereby producing an " indnction" of over 45,000 within the bar, when the bar was iron. He showed experimentally, in corroboration and extension of Joule's primary discovery for iron, that in iron, nickel, and cobalt, the intensity of magnetisation approaches asymptotically towards a limiting value, which it very nearly reaches before the magnetising force attains a comparatively small magnitude, and at which it remains constant while the magnetising force is increased without limit.
Not content with investigations such as these, Professor Ewing has made an important advance in our knowledge of the probable constitution of magnetic substances. He constructed a model of such bodies by placing a number of small magnets near to each other so that each is free to rotate in a horizontal plane. These magnets, when disturbed, settled down into groups of more or less stable equilibrium, which are gradually broken up under the in fluence of increasing magnetic forces. This model suggests the novel and most important conclusion that the act of magnetisation is accompanied by the re-arrangement of similar groups of magnetic molecules. So closely does it reproduce the behaviour of iron, that VOL. LIX. K i t is possible n o t only to im itate the m ore prom inent phenom ena, to copy the curve of m agnetisation, and the loops produced by cyclic forces, h u t also to detect m inor details which were for long over looked in iro n itself.
T h ro u g h o u t these theoretical researches Professor E w ing has paid atte n tio n to th e ir p ractical applications. T he wrell-known pheno menon which he has nam ed " hysteresis " plays an im portant p a rt in th e action of transform ers. H e has, on th is account, invented tw o in stru m en ts by w hich the m agnetic properties of samples of iro n can be readily tested.
P ro fesso r E w in g 's researches on M agnetic Induction are described in a series of m em oirs published in the ' Transactions ' of the Royal Society, and in a nnm ber of sh o rter papers which appeared chiefly in th e ' Roy. Soc. P ro c.' and th e ' R eports of th e B ritish Associa tio n .' H e ran k s as one of th e principal authorities on a subject of g re at theo retical and practical im portance. H e has throw n light upon th e theory, an d has facilitated its application to industry.
D avy M ed a l.
Professor William, Pams ay, F .P .S.
P rofessor R am say's earlier researches were in th e departm ent of organic chem istry. N early tw en ty years ago he was carrying on researches on Picoline and its D erivatives, which were published in th e ' P hil. M ag.' for 1887 and 1888, and on Quinine and its Decom position Products, th e results of w hich were published in the ' Chem. Soc. T ran s.' for 1878 and 1879.
Professor R am say's la te r researches have been more devoted to subjects in th e borderland dividing chem istry and physics. In 1879 an d 1881, he published in the 4 Chem. Soc. T rans.' four papers on M olecular Volumes, and betw een the years 1880 and 1892 he com m unicated to th e Royal Society eig h t papers on the Critical State and P ro p erties of Liquids, two being published in the 4 Proceedings,' an d six in th e 4 P hil. T rans.' In 1893 he published the results of researches on M olecular Surface E nergy in the 4 P hil. M ag.,' th e 4 Chem. Soc. T ran s.,' and the 4 Proc. Roy. Soc.' In 1893, he com m unicated to th e 'P hil. M ag.' a very im portant paper on the E xpan sion of Rarefied Gases. B u t th e researches on which the aw ard of the Davy Medal to Professor Ram say is chiefly founded are, firstly, those which he has carried on, in conjunction w ith Lord Rayleigh, in the investigation of th e properties of argon, and in the discovery of improved and rapid m ethods of getting it from the atm osphere; and, secondly, his dis covery in certain rare m inerals of a new elementary gas which appears to be identical w ith the hitherto hypothetical solar element, to which Mr. Lockyer many years ago gave the name of " helium." The spectrum of this terrestrial gas was seen at first as an extremely narrow and sharp line of a brilliant yellow colour, close to, and slightly more refrangible than the sodium lines, Di and D2, and having a wave-length near to 5876, this, according to recent de terminations, being the wave-length of the solar line of helium, or, as it is usually designated, D3. Shortly after its discovery, Professor Runge, of Hanover, announced that the yellow line of Ramsay's gas was double, consisting of a strong component having a wave-length of 5875*88, and a faint component having a wave-length of 5876*21. As no observer had seen the solar line D 3 double, doubt was thrown on the first assumption that Professor Ramsay had actually isolated a solar element hitherto unknown on the earth. A few weeks later, however, Dr. Huggins, in England, and Professor Hale, in America, have detected the presence of a faint luminous companion of D3 in the spectrum of the chromosphere, and as these solar lines have the same wave-lengths as those of the corresponding terrestrial lines, the doubts at first raised have been set at rest. The body giving rise to the solar line D3, and Professor Ramsay's new gas from cleveite, uraninite, broggerite, monazite, and many other rare minerals, is now admitted by chemists, physicists, and astronomers to be the same substance-helium.
The conferring of the Davy Medal on Professor Ramsay is a crown ing act of recognition of his work on argon and helium, which has already been recognised as worthy of honour by scientific societies in other countries. For his discoveries on these gases he has already been awarded the Foreign Membership of the Societe Philosophique de Geneve, and of the Leyden Philosophical Society. He has had the Barnard Medal of the Columbia College awarded to him by the American Academy of Sciences, and within the last few weeks he has been elected a Foreign Correspondent of the French Academic des Sciences.
Five years have now passed since you elected me to be your President. Living at a distance of 400 miles from London, I felt that it could not be possible for me to accept the honour when the possibility of its being offered to me was first suggested. I accepted, with much misgiving as to my ability to perform the duty which would fall upon me ; and now, after having been re-elected four times, I feel that if the interests of the Society have not suffered under my presidency, it is chiefly because they have been so faithfully and unintermittently cared for and worked for by the other officers, the Treasurer and the Secretaries, who have left nothing undone that could be done to promote the welfare of the Royal Society. For their unfailing kindness to myself I can only offer my K 2 h e a rtfe lt th an k s. I soon found th a t w hat I looked forw ard to w ith apprehension-th e Council meetings, and as m any of the ordinary m eetings as I could attend, during m y U niversity session in Glasgow -were th e reverse of fa tig u in g ; and I am only sorry th a t I have been so m any tim es obliged to forego the pleasure of perform ing th at p a rt of m y presidential duty. I look back otherwise w ith unm ixed pleasure to all th e m eetings a t which I have presided, and my sole regret now is-I cannot disguise it, and it is a very keen re g retth a t these five years are passed, and th a t to-day I cease to be your P resident. I th an k you all, my colleagues of the Royal Society, for electing me five tim es to be your P resident, for forgiving me all my short-com ings, and for the inestim able benefit which you have conferred on me by giving me your friendship.
The S tatu tes relatin g to th e election of Council and Officers were then read, and Mr. H . B row n and Professor McLeod having been, w ith th e consent of the Society, nom inated S crutators, the votes of th e Fellow s present were taken, and the following were declared duly elected as Council and Officers for th e ensuing y e a r:-Anniversary Meeting.
[Nov. 30, The thanks of the Society were given to the Scrutators. 
